Arginine acts as a protective and reversal agent against glycolytic inhibitors in spermatozoa.
It is known that the amino acid arginine stimulates sperm motility and glycolytic activity. We have earlier studied its efficacy as a stimulator of glycolysis in goat spermatozoa under anaerobic conditions. Here, we have assessed the influence of arginine in reversing the impairment caused by glycolytic inhibitors, iodoacetamide and iodoacetic acid. Glycolysis has been monitored by measuring the consumption of 13C labeled glucose and the amount of 13C labeled lactate produced under different experimental conditions, using 13C NMR. It is observed that both L- and D-arginine are able to prevent and reverse the inhibitory action of glycolytic inhibitors. The reversal effect of arginine gives rise to about eight times higher metabolic activity as compared to the inhibited cells while structurally related amino acids such as nitro-arginine, homo-arginine, lysine and ornithine are ineffective. The energetics of spermatozoa as measured by 31P NMR show a reduction in ATP level in cells incubated with iodoacetamide. Treatment of these cells with both L- and D-arginine restores the ATP level. The results may have significance in the treatment of male infertility.